The nucleotide sequence of Drosophila melanogaster glutamate tRNA was determined
INTRODUCTION
The combination of molecular cloning techniques with fast sequencing methods has yielded many interesting insights into the structure and function of eukaryotic tRNA genes . Injections of purified tRNA genes into nuclei of Xenopus laevis oocytes and "in vitro" transcription experiments with germinal vesicle extracts from Xenopus laevis oocytes make it feasible to study the transcription of these genes and the subsequent 4-7 processing steps leading to the mature tRNAs . Despite the existence of these elegant approaches the determination of the primary structure of a mature tRNA with all its modifications is still a prerequisite for biologically meaningful studies of these problems.
Drosophila melanogaster is an ideal study object for the elucidation of the structure and function of tRNA and tRNA genes of higher eukaryotes. The genes coding for tRNAs can be localized by "in situ" hybridization to polytene salivary gland chro- (Fig. 3a,b) . Double spots were due to a heterogeneity (U-0* , see discussion) in position 34. In this heterogeneity U* was resistant to nuclease P 1 whereas U was not, resulting in a different chromatographic pattern. The jump of the terminal G in the formamide digest is not G-like, probably because the 3' terminal phosphate group has been removed by formamide. Furthermore, the fragment was digested with either RNase U or Physarum-enzyme and then analyzed , together with a formamide ladder, on a 20 %-8 M urea-polyacrylamide gel (Fig. 3c) .
Uniformly labeled tRNA U : For a summary of fragments sequenced see Fig. 2 .
The complete sequence of tRNA of Drosophila melanogaster with its partial modification is shown in Fig. 4 . isolated by affinity chromatography belongs to this class of thio-U modified isoacceptors. After treatment with CNBr, the tRNA Glu isoaccep-22 2 3 tor cannot be aminoacylated ' ,
suggesting that it contains a s U in the first position of the anticodon.
The instability of the s U modification is probably the cause of the double spots observed in the P 1 and formamide digests of the T anticodon fragment (Fig.2a and b ). Enzyme P is not able to cut at the modified U. This leads to a single C UU fragment, whereas degradation by formamide yields double spots for all the degration products up to the complete anticodon.
It is interesting to note that the C in position 32 of the anticodon loop is also partially modified as has been shown for tRNA isolated from Drosophila melanogaster and possesses a different sequence in this region. However, this modification was not observed in tRNA from Drosophila melanogaster / even though this tRNA contains the same ACU sequence in this region of the anticodon loop as tRNA This is probably due to the applied sequencing methodology which renders difficult a discrimination of C and C: . Also a m C is found in position 49 and/or postion 50, but again, the methodology does not permit an exact localization of this modification.
The fact that tRNA, recognizes only the triplet GAA implies that there must be other glutamic acid-tRNAs which are able to pair with the codon GAG. The anticodon loops are identical in all four species. Most of the differences are concentrated in the stem regions.
